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IRF-E IRF-1 binding site IRF-E 位点 
ISRE Interferon-stimulated response element 干扰素刺激应答元件 
Jak Janus activated kinase Janus 家族的蛋白酪氨酸激酶 
kana Kanamycin 卡那霉素 
kDa Kilodalton 千道尔顿 
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缩写 英文 中文 
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4、完成了 LycIFNG 的原核表达与蛋白纯化 
根据已获得的大黄鱼 IFNG 的 cDNA 序列，成功构建了 pET28-LycIFNG 的
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Abstract 
Large yellow croaker (Pseudosciaena crocea Richardson) is one of the most 
important aquaculture species in South China, especially in Fujian Province and 
Zhejiang Province, with the highest production of 70’000 tons per year in marine 
fishes in China. Because of degradation of the commercial culture stocks and 
degeneration of culture environment, cage-cultured large yellow croakers have 
suffered severe bacterial infection by vibrios, which caused increasing and 
appreciable economic damage in recent years. This study consists of cloning, 
expression, bioactivity and microsatellite analysis of interferon gamma (IFNG), in 
order to lay the groundwork for large yellow croaker’s clinical therapy and genetic 
breeding for resistance to pathogen. 
Interferon gamma is an essential innate multi-functional immune factor, having 
been defined as macrophage-activating factor (MAF) originally, which participates in 
many cellular effects including up-regulation of pathogen recognition, antigen 
processing and presentation, the antiviral state, inhibition of cellular proliferation and 
effects on apoptosis, activation of microbicidal effector functions, immunomodulation, 
and leukocyte trafficking during the innate and acquired immune response. Therefore, 
the results of gene cloning, sequence analysis, polymorphic microsatellite, mRNA 
expression, protein expression and bioactivity analysis of large yellow croaker’s 
interferon gamma are showed as follows: 
1. cDNA cloning and gene cloning of interferon gamma 
IFNG cDNA sequence was first cloned from the suppression subtractive 
hybridization (SSH) library of large yellow croaker’s head kidney infected by Vibrio 
harveyi, using RACE (rapid amplification of cDNA ends) technique. The gene 
sequences which were cloned using muscle genomic DNA as template using normal 
PCR and genome walking technique. The full-length IFNG cDNA of large yellow 
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a 76 bp 5’ untranslated region (5’UTR) and a 787 bp 3’UTR with 6 motifs (ATTTA) 
for mRNA instability; Predication of the signal peptide using the SignalP V3.0 
software demonstrated that the LycIFNG had a 22-aa signal peptide, suggesting that 
fish’s IFNG was secreted from cells by a classical pathway as mammalian IFNGs; In 
addition, gene organization revealed that LycIFNG contained 4 exons and 3 phase 0 
introns; Structure analysis showed that LycIFNG contained 6 alpha helixes, the 
signature motif ([I/V]-Q-X-[K/Q] -A-X2-E- [L/F]-X2-[I/V]) and nuclear location 
sequence (NLS) motif in its C terminus which was typically found in mammalian 
interferon gamma.  
2. Characterization of two polymorphic microsatellite loci linkage with LycIFNG 
The gene sequence of LycIFNG contains a CT repeat microsatellite in promoter 
region and a CA repeat microsatellite in the first intron. These two loci show 
polymorphism information content (PIC) 0.683 and 0.899, allele number 8 and 13, 
effective allele number 3.48 and 10.65, observed heterozygosities 0.564 and 0.706, 
expected heterozygosities 0.722 and 0.920 respectively in 34 samples from 
Min-Yuedong stock, without significant Hardy-Weinberg deviations, which would be 
suitable tools for future genetic investigations in large yellow croaker. 
3. Tissue distribution of IFNG gene transcripts of P. crocea 
IFNG gene transcripts were examined in tissues by QRT-PCR analysis, 
including liver, blood, heart, gill, spleen, muscle, intestine, stomach, head kidney and 
brain. The results demonstrated that IFNG mRNA was constitutively expressed in 
liver, gill, spleen, and intestine abundantly, moderately expressed in heart, head 
kidney and brain, undetected in blood, muscle and stomach. In addition, following 
infected by V. harveyi, large yellow croaker suffered extensive epidermal 
inflammation and ulcer by clinical observation, while expression of LycIFNG was 
up-regulated in all tissues, especially in head kidney (22 times) and spleen (9 times). 
The present study provided a direct evidence that fish IFNG was implicated in 
inflammatory pathogenesis of fish vibriosis.  
4. Expression and purification of LycIFNG protein 
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obtained LycIFNG cDNA sequence, and the fusion protein was expressed in E. coli 
BL21 cells (DE3) with IPTG induction. Soluble expression of LycIFNG fusion 
protein was detected in the supernatant of induced cells cultured in 30 , while ℃
insoluble expression was observed in the inclusion bodies of the pellets of induced 
cells cultured in 37 . IFNG fusion protein was purified under native condition by ℃
His-tag affinity chromatography and desalting, well-suited to further bioactivity 
analysis of LycIFNG. Otherwise, the purified products could be used as antigen to 
obtain an antiserum which can be employed to build up the specific immunoassay 
system for LycIFNG. 
5. Bioactivity assay of IFNG fusion protein 
In present thesis, LycIFNG fusion protein was observed to induce respiratory 
burst of leukocyte from Tilapia’s head kidney, using NBT reduction test, which 
detected the superoxide anion production generated by macrophages, whose 
microbicidal ability was activated. In addition, transcriptions of IFNG-induced genes, 
including IRF-1, MHC I alpha chain, beta2- microglobulin, Factor B and Complement 
2, were up-regulated in large yellow croaker injected by LycIFNG fusion protein. 
Bioactivity assay confirmed that the recombinant LycIFNG protein was active protein, 
with immune functions of activating antigen presentation, complement system and 
NADPH oxidase system. 
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